The guanine nucleotide exchange factors Sec2 and PRONE: candidate synapomorphies for the Opisthokonta and the Archaeplastida.
Although recent multigene phylogenetic analyses support close relationship of Metazoa and Fungi (the eukaryotic supergroup Opisthokonta) and monophyly of eukaryotes with the primary plastid, that is, Chloroplastida, Rhodophyta, and Glaucophyta (the supergroup Archaeplastida or Plantae), some authors still challenge this scheme. I found that 2 particular types of guanine nucleotide exchange factors (GEFs, i.e., cofactors of GTPases) might provide a new piece of evidence to resolve this controversy. An exhaustive analysis of available sequence data revealed that Sec2-related proteins, known to serve as GEF for exocytic GTPases of the Rab8/Sec4 subfamily, are restricted to opisthokonts, whereas proteins with the PRONE domain, recently described as novel plant-specific GEFs for RHO family GTPases, occur only in Chloroplastida and Rhodophyta. The results thus point to possible evolutionary innovations in the exocytic apparatus of the ancestral opisthokonts and reveal the probably first plastid-independent trait (i.e., a unique mode of RHO GTPase regulation) exclusive for Chloroplastida + Rhodophyta, further supporting monophyly of these 2 groups.